Effects of cumulus cells on sperm penetration of bovine oocytes in protein-free medium.
The present study was conducted to examine the effects of cumulus cells on sperm capacitation, acrosome reaction and penetration of bovine oocytes in vitro in a protein-free medium. In vitro matured oocyte-cumulus complexes (OCCs) and denuded oocytes were co-incubated with spermatozoa in the medium with or without bovine serum albumin (BSA). Higher fertilization rates were obtained in the OCCs (92 and 89%, respectively) than denuded oocytes (57 and 6%, respectively) in the medium with or without BSA (P<0.01). Higher proportion of the denuded oocytes were fertilized in the medium with BSA (57%) than without BSA (6%; P<0.01). These results suggest that the cumulus cells are more effective for increasing fertilization rate than BSA (P<0.05). Both the percentages of capacitated and acrosome-reacted spermatozoa incubated for 4 h with isolated cumulus cells were not significantly different in the medium without cumulus cells in the presence or absence of BSA. The denuded oocytes were inseminated with isolated cumulus cells taken from OCCs matured with or without hormones, follicle stimulating hormone (FSH) and estradiol-17beta (E(2)), and from immature OCCs in a protein-free medium. Presence of the cumulus cells matured with hormones enhanced sperm penetration of denuded oocytes more effectively (81%) than either of the cells matured without hormones (41%) or the immature cells (26%; P<0.01). The conditioned medium of cumulus cells matured with hormones was not effective for sperm penetration of denuded oocytes (2%), while a high proportion (82%) of the oocytes were fertilized when they were inseminated with isolated cumulus cells (P<0.01). In conclusion, the presence of cumulus cells matured with FSH and E(2) was effective for sperm penetration but not for sperm capacitation or acrosome reaction.